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This memo addresses reclamation acti vi L.lt::s by Ranch1.>1s Exploration and 
Dc~vdopment Corporatio1~, as relates Lo t he ET D 'l icensE!d Ldi. hng backf.:i . .!.l 
operations at the Johnny M. Min e project . 

a . Back ground 

Ranchers Expl.oration and Development Corp. app.l.i.ed to t he EID for a 
rad':i.oactiv·e material license (RML) on June 17, 1977. The purpose 
for which the RML was reque!5ted involved t.:he use of ura nJ um mill 
t aJlings , acquire from tl1e ·Ken McGee Corp . tail.).ngs i.mpoundrnent 
area , to backfil.l evacuated slopes in Ranchers Johnny- M. Mine a t 
San Mauw, N. M. ThJ.s innovation process ·is ·~rn p1oye<I to prevent. 
caving . and to reduce the vulnerability of possi ble breekN i n the 
intE!gri.ty of the~ Dakota aqui.Le r .located ah~)ve the mine . The operati<>n 
consisted of transporting a n esti~a ted .8.000 tons of tailings per 
rilonth from Kerr . McGN! to the Johnny M. Mine s .i te with "intr':! r.·im tail.:ings 
storage lleing accoinpl i.sllNl i:l t both t,he north and south bore tio l e 
underground injection s.i.tes, 1~h:ich essen cial.ly conststed. of approxirnat . ..:' 
one acre si te at each location. Sand or mi l l tailings were 5 lurried 
with water t:o about 50% solids by weight and then pu111ped underground 
to the sto pi;~s or open areas for . backfiU . 

The Ra dioactive M<:1t <:.: rial.· License (N'M- RED--M~-00) '.;;1s issued by the 
EID on J une 21 , 1977, wi th an exp.i.rat:ion date of F'ebr.uai-y 28, .1.978. 
Th i r teen amendments to the orig:i.uaJ. license have ,w t~ , , grant ed by the 
EID for a variety of reasons. Th;,~ hcense <Jm(•ndments begi nning 
on February 28 , 1978, ha ve ext~>rHfod thE~ e xp.i. rat'i.on dat:~~ bec~rnse o f. 
operati.ona.l and f i.nal reclamc<1tion del ays exper ienced by lfa nchers 
Expl ora t.i.on and Devdopment Corp . 1\ fi11a'l term.i.nat ion r e port was 
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submitted by Ranchers t o the EID on August 23 , 1983 . [JD staff and 
field personnel were invol.ved in gamma surveys during each distinct 
phase of the reclamation and according to rtanchcr s (page I, \.amma 
Surveys, Termination Report,) each· phase of the rccl amat .i on Pfiillt'a s 
c onducted wit h the prior knowledge and approval of the EID ( Re ference 
Attac hment l ) . With the high turnover rate of Had iat ion l'r .>tect1on 
Hunrnu personnel, at least five previous Environmentul Sc icnt.ist~ from 
the RPB managed this endeavor, from my position .it is irnposs jble t. o 
determine the complete acci.iracy of this statement.. ·111 e last amend­
ment to the license 1~as issued on September !o, 1983 , which extended 
the expiration date for 180 days. to expire on Marc h 31, J 984. Th.is 
extension was necessary for the EID to conduct a site verification 
inspection nnd cvuluate data acquired from thi s inspec tion. 

b. Reclamation Standards Provided to Ranchers 

On June 22, 1982, the EID prov.ided Hanchcrs with rec lamation standards 
for the tl'10 small, approximately one acre each, ta iling surface star.­
age areas. RancheTs in their May 11, 1982 l etter to EID c xpl.ic.itl y 
s tates, ''that any EID j urisdiction over c leanup o r decontamination 
at the Johnny M. Mine relates on ly to t wo relatively small surface 
a-rcas" . At a conference conducted on May 7 , 1982 , at the Cr own 
Building, the ETD staff agreed that our j uri s d iction indeed on ly 
pertained to the two licelised storage areas. 

The . r eclamation sta ndards provided by E IO to Hanc hers (E IO .J une 22 , 1982 
letter) for satisfactory cleanup measur~s e s sen tially f o ll oweJ th~ 
Federal 10 CPR 20 standards, commonly r eferred to a s t!1e 500 millirem 
rule . Th.is equa tes to 57 microroentgen·s p/hr plus background (measured 
to be approximately 10 microroentgens p/hr) . Therefore, ganuna radi o ­
activity levels. taken in the air at l meter , shal l not exceed 67 
microrocntgcns p/hr at the backfill. storage areas. Provision s were · 
estab lis hed in thi s EID letter t o enforce the ALARA principal by de­
l ineating 25 microroentgcns per hour as a tat·get level that the Elfl 
believed Ranchers could achieve in most c ases 1~ i th their su1;gested 
prog·r.am of scraping, clean up, and cover. 

Since all :situation s cannot be rigidly covcrc<l by tht: n.~gulations, 
prov i sions in a ccordan r:e with the N!llRPR, Part 4 - l SOB, we re prudJcJ 
f or Hanchcrs to r equest ~xemptiuns. The Division made ;i. comrr. itt.mcnt 
to approve the exempt i ons r~quested only · if i t was Jcmonstratcd that 
Ranchers new p r opos a ls arc not l':i.kely . to cau'sc ;.Hl)' in~Li\· jdu:.il t o 
r eceive a dose to the whole b od)' i n any period l) f 0111.: \:a l cnJ;ir yc;,n 
:in cxccss of . S rem (500 mrcm above background) . 

c . . Rccl~mation Ac tivit ies 

1. ,\ ,Ju l)• 19 , · 1982 Ern memo , contain s :i s ta t u s n : pc.H't on ;i sitL' vi.s it 
by EIU sta ff personnel. At the tl me of t h i ~ si te visit , 



.Tom Buhl 
January 3, 1984 
Page 3 

(July 15, 1982) the south bore hole had been scraped· and on.I y has 
a few hot spots left. These spots would be covered and the area 
graded. The north bore hole required extensive scr.ap.ing and 
covering, however, ganuna readings were only s 1 ight ly above the 
limits specified above. 

2. On September 1, 1982, three members of the ETD staff visited the 
Johnny M. Mine site and collected composite soil samples to assist 
in determination of backgi:ound radj at ion I eve 1 s at the project 
site. Radiochemical analysis of the soil swnples was performe~ 
by Eberline Corp. as relates to Ra~226. The results at the no 
bore hQle range from 45 :t:l.4 to 62 :1:19 pCi/g/dry and at the soi1tb 
bore hole 24 t7 to 68 :t20 pCi/g/dry. -niese varnes are not repre­
sentative of the reg.ion. In 1981, soil samples collected from 
background areas that included San Mateo, Crownpoint, and Marq:.icz 
had Ra-226 me:.in values of 0.71, 0.65, and 0.64 pCi/g respectively. 

Radon measurewents taken at the site September 1-3, 1982, reflect 
after corrections, a probable annual average at the north bore 
hole of .41 ±.16 pCi/l and the south bore hole of .42 !-24 pCi/l. 

3. Ranchers termination report indicates that the initial clean up 
surveys (S/82) a.t the south bore hole indicate a mean ga.mma in 
air reading of 47 wr/hr. The second clean up effort (6/16/82) 
elevated gan~a readings to 60 µr/hr p/hr. while the final clean 
up effort (8/17/82) "succeeded" only in raising garruna radioactivity 
to a level of 183 ~r/hr. 

Reclamation activities at the north bore hole essentially ~roved 
fruitless. From the initial survey (5/82) of 158 ur/hr the final 
survey revealed a reading of 153 ur/hr. 

4. 'TI1e final EID site verification survey c 11.lucted on September 14, 1983, 
sho~1 in Attachment 2, ascertained that the average ga~na intensity 
readings, using a PRM-7 meter @ 1 meter in the air, were 228 ur/hr 
±174 and 151 Jff/hr :t60 at the north and south bore hole respectively. 

d. Measure.inents 

'I11e EID survey team on September 14, l983, took mcasun~rnents of direct 
gamma--ray exposure rates one meter above the ground using an Eberline 
PHM-7 portable survey instrument:. Measurements were made at the north 
and south bore hole former tailings storage ar<:;as and at adjacent borrm.; 
soil areas at varying intervals because of the nature df the site terrain. 
Measurements ,.;ere made at approximate SO' intervals with re:ittlt.s inc:hcated 
in At:t<lchment 2. 
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The highest . exposure rates off the north t ai lings storage pads were 
1000 µr/hr a.bout 30' due eas t of the north s t orage pad easten1. per j -

.meter. The lowest exposure rate was ~/hr along the northeas t 
quadrant . The south bore hole sand fill stor age areas highest ex­
posure measurement recorded was 400 µr/hr , appr6ximately SO' east of 
the storage areas·. Thirteen measurement s at the north bore hole were 
tal~en with a mean of 228 tl 74 vr/hr. A total of 29 1neasurements 
taken at south bore hole sand f'ill storage ar~a with a mean of 
~51 :!:60 u.r/hr. 

o. Problem 

The acquisition of cover mate rial from adjacent borrow material zones 
undoubtedly generated the elevated levels of radioactivity at the 
storage areas. Measurements as high as IOtiO µr/hr were .observed along 
the face of the canyon in the vicinity of where the cover material 
wa s. a cquired. These elevated readings ca n be att r ibuted to natu ra l 
outcropping or possibly from some earlie r deposited min e s poils . 
The "bac kground ' ' I eve ls of Ra-226 conte nt i n the soil i s quit e el e vated 
from na tural background levels exper .i cnce d i n other l ocales i n the 
reg i on. 

Spot gamma measurements taken outside the lic ensed zones reveal 
readings in the 300-400 µr/hr ran ge within a few foet of the tailings 
!?torage pads and in the main mine yard complex. Remember these zones 
are outside ElD's regulatory function and represent a rather large 
land mas$ 1·elated to the small areas licensed by EID. To furthe r 
complicate matters, surface water drainage patte rns at the north 
bore· hole flows down .the can}·on wal Is, these soil s contain elevated 
Jevels of radioactiv~ty, and over the forme r north tailing storage 
site. 

Reve ge tation e f forts in the licensed zones were in the most part 
un succ.c ssful. Species observed wer~ tho::;c t yp ical · to d i::>turbed 
habitat s and included Bottle Brush Squir r e l Ta il, Beloedere Summer 
Cypress and Russian Thistle. 

£. · Summa r v 

Ranc hers position basically is one whereby thoir personne l ~ith the 
kno1.tledge and approval of EID att empted a J.?OOd fa i th r ec l a matiun e ffort 
t o adhe r e to standards prov~ded by th i s agenc y. ·The f inaLreclamation 
ac tivity, afier c ons i derable expend it ~ras of ma npower and ~q~ i pmcn t 
r esources, d i d not accomplish it5 p.oa l. Jn fa c t vi.rtual l y no p rogress 
1-·as made at the north bore hole, a 158 11r /h r to 153 u r / h r reduction, 
and the south bor~ hole . storage area ~a s dcg r oded by al mos t a f actor 
of four (47 ur/hr after scraping to 18:. µr / hr final cl cnn · up ) . In 
my opinion the basic mistake \~as. to acquire conveni ently located 
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borrow material~ which contained enhanced radioacUvity attributed 
to outcropping along the canyon wall and possibly some earlier deposited 
mine spoils, and use this material as cover . ln any case, both 
Ranchers and EID gamma surveys show the standard of 67 ur/hr having 
been e.xceeded by a considerable margin at ·both sites as noted be low: 

1. North Dore Hole: Ranchers 153 µr/hr; 1:;·10 228 µr/h·r. 
Rancher s 183 ur/hr; EID 151 µ·r/hr. 2. South Bore Hole: 

g. Other Factors 

1. . Randy Hicks (Groun.dwater Section) to 

2 . 

3. 

ranc h owners I Stipulated that t he 
State was. interested in monitoring grow1d water because of employ­
ment of mine stope backfi.l' \rtg with uran i um mill tailin g~> . Since 
substantial amowtts of ui ··: ~ .lffi mill tailings are depos :!cc~l in the 
mined out portions of t .he underground mine, the State desired to 
study the effects of this practice on the wa ter ~uality at the 
1500 foot l evel. 

My telephone discussion with Mr. Hicks (former EID employee ) on 
December 27, 1983 , revealed that his first attempt to take water 
samples was w1successful, lost three bailcrs and ther e was no 
evidence the aquifer had recharged. To his knowledge no further 
efforts ·were made to acquire water samples and ascertain the qual ity 
of the groundwater. Only the north bore hole is still open to the 
1500' depth while the sou th bore hole has been c e mented . There 
is a possibility .ihat the north bore hole will _be plugged, there ­
fore tnis. might be an ideal time to attempt resampling of ground­
water. 

111e surface water flow drainage pattern, at the north l:iore hole, 
is down the south face of the canyon wall and flows over the fonner 
tailings stor age pad. Elevated levels of radioactivity from out ­
c r oppings coupled with surftlce drainage will eventually erode away 
any subsequently replaced cover material and :replace it wi th :;1)ils 
elevated in residual ra<ljnactivity. 

The record does not reflect any detai l ed pre- operational . survey s 
which i s understan'-'able since EID Jicensing activities for back ­
filling conunenced. quite a few years after the mining opera ti on 

.was started by Ranchers. · In other words, the area wa s al r eady 
disturbed and ascertaining background radiation J evel s at the mine 
complex would have been extremely dii f.i1.:ul t. TI1crcfo.re, had:-

. ground levels .of na-226 in the soil and gamma air ~;1irveys are 
not available. The EID personnel determined ga mma b<i c kground 
levels by taking air s~rveys in w1disturbed areas outside the 
mining comp l ex. A comprehensive p r copcrathmal survey of the 
site might have revealed highly elcv:ncJ levels of radio[1ct ivity 
fr:orr; the outcropp ing and therefore i t is possi.ble that the st;in-
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h. 

dards for clean-up were not reali stica lly determined based on 
final te rmination inspec tion findings. 

4. There ls no coordin_ated app ; -a.ch for rec l ama tion at a mine site 
w1less it is l ocated on Indian l and. lnc basic dileuuna is th€: 
piece-meal approach i nvo lving r eclama t ion . In this i nstance, 
the EID has limited juri sdiction and has authority on l y to en­
force compl i ance on an estimated t wo acres i n a r el ative l arge 
mining cOmJ?lex invoi ving hundreds of acres . The whole process 
is seriously flawed. There i s an urgent need to hnve joint 
coord i nated e fforts across jurisdictiona l regulatory lines t o 
enforce compliance with radioactive clean-up s tandards as it 
r elat es to the entire project environs . Anything l ess is a 
r athe r foolhardy approach. 111e inevit able resu l t of current 
pol icies at best only guarantees at least postage s tamp clean 
up of relatively elevated zones of radioactivity whi l e a l lowing 
sur rounding ter rain t o exist with elevated levels of res idual 
radiation. 

Rcconunendation 

Unless some o ther State or Federal a gency can enforce radiological 
cleanup to standards to meet t he .S rem guidelines throughout the 
miile comp l ex,. to insis t on a reclamation e ffort t o cl.ean -up just a 
small plot of l and does not appear warranted or justified.. The 
economic r esourc es devoted to such a pro feet would vi rt ua 1 ly be 
wasted bec ause within a f ew years windbJt1wn and water ca r r ied sui ls 
with el~vated leve ls of radioactivity, wi l l obscure any progress 
acc ompli shed as related to new cover material spread over the 
licensed 2ones· to reduce rad ioactivity levels. 

The criter i a for land decontami nation have the objecti ve of reducing 
rcsiduu l ganuna radiation levels which are as low as reasonably ac h:iev-
ab I e (ALA llA) . However, topographic and economic considera t.ion frequently 
preclude complet e decontami nat i.011. Recorrunend tinder t he circumstances 
t hat no further scraping or cover material be placed ove~ the previous 
uraniurn . taifings sand fill storage pad::; . The revegetation effurtti in 
the reclaim~d area were for the most part unsuccessfu l. Therefore, 
the former north and south ta ilings sand fill area should be disced 
and reseeded with an appropr i ate gr ass seed native t o that . region. 

·once this r eveget a tion measure. is completed r ecommend termination of 
t he Radioactive Material License. 

SS/me 




